The rapid learning of the characters of the parent, which occurs during the first hours of life in some precocial birds, has been called imprinting (Priigung) by Lorenz (1935 : 163ff; 1937) . He quotes Heinroth' s ( 1911) statement that the newly-hatched Grey Goose (Anser anser) adopts as its parent the first living being it sets eyes upon, but that incubator-hatched ducklings flee at their first sight of man. Lorenz (1949) describes this phenomenon with the Grey Goose-He succeeded in imprinting a brood of Mallards (Anas platyrkynchos) by constantly quacking ( 1935: 180) and led them by crawling on all fours (1952:42).
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hours. I put them in the duck nest in a basin and covered them with my hand. I said kom kom kom many times, then slowly withdrew my hand, but they remained motionless. After seven minutes they started climbing out of the nest, coming straig]Et towards me. I cuddled them in my hand. I then took them out of doors and slowly walked away, calling kom kom kom. They scrambled after me. I marked them and returned them to the hatching tray. I took two pipped eggs out of the incubator. C hatched at 4:29. It kept its eyes shut for most of the first hour as it burrowed in the down of the nest. At 5:34 it rose on its tarsi, opened its eyes and stretched its mandibles. I said kom kom kom. It said wlceat wkeat wheat and gave a little bow in greeting. I covered it with my hand and it gave conversational notes. It preened and moved about, giving contented notes, while I answered with kom kom kom. At 5:45 it stood up and greeted me. At 7:25 it stood up and "cried," i.e. gave the distress call, but was quiet when I said kom kom kom. At 7:29 it crept towards me. D hatched at 6:03. At 7:33 it cried, but stopped when I said kom kom kom. It then tried to crawl towards me.
The Redhead (Aythya americana) hatched in the incubator the same day. I took it out that afternoon several times, put it in the nest and said kom kom kom to it, but did not try to get it to come to me.
On June 12, at 7:30 a.m., I took out the four imprinted Shovellers (A-D), and two others (E and F) that had hatched in the night, and put them in the nest. B and D cried, but stopped at kom kom kom. All nibbled my fingers and my arm. I returned them to the hatching tray.
At 9:30 I found that these six and the Redhead had been moved into a brooder out in the brooder room. All came toward me instead of hurrying in the opposite direction as did all the other sets of ducklings. All gave conversational notes, the Shovellers bowing in greeting. A six-day-old Shoveller, T, had been added to the group as a teacher to start them off eating and drinking. It seemed a little nervous, but stayed with the imprinted ducklings. The following morning at five, I went into the brooder room and as an experiment said kom kom kom to a brooder into which a set of new ducklings had been put the previous evening ; out from under the curtain came one duckling. I picked it up and found it was the Mallard. I had not seen it since early on the 13th, although it had probably seen me as I opened the incubator door as I worked with Coots. I took it on a little walk and it followed closely, crying loudly when I returned it to the brooder. Ten minutes later it was still crying. I came quietly to the brooder; it at once changed to the conversational notes, peeping contentedly. I took it up and cuddled it, then hurried away, followed by loud cries of distress.
At 11:~~) several of us took the Shovellers, Redhead, and Mallard into the laboratory. The whole set came running to Margaret Hickey' s kom kom kom and followed her when she moved. They followed the men just as readily, but did not respond to their kom kom kom. The Mallard was always in the lead, followed by the small Shovellers in single file, then the Redhead, and finally the older Shoveller. We put the Mallard in a pail and it cried loudly, but the others paid no attention. They followed us just as well without the Mallard, so they had not been following it, but us. I put the Mallard into the brooder with the Shovellers and Redhead and it appeared content.
On June 15 the group again followed two of us closely, the Mallard in the lead, as before. When we sat down, they settled down near our feet. On the 17th I took out two of the Shovellers and they behaved as before. They showed no anxiety for the rest of the group, as did Lorenz' s (1935:3f4) brood of Mallards. On the next day the birds were put into a large pen with a. chance to swim. I called them; the Shovellers bowed and bowed while the Mallard and Redhead seemed a little less confident. I took two Shovellers into the laboratory; they followed us as usual. On the.22nd I called kom kom kom and all of the birds came out of the brooder, the Shovellers bowing. I took two out and conducted them up the hill and back; they were excited to be outdoors and were a little difficult to catch on our return. The next day I took out three and conducted them with three Gadwalls. This wa.s the last day I took them out. On July 1 I called kom kom kom to them, but received no response.
on I took them and the coots and gulls outdoors and all followed at my heels. At 4:30 they were again restless and I took them on a walk of over 100 yards; on our return they settled down contentedly to eat, drink, and rest. From the 21st to 26th they followed me well, but after that they had no opportunity until July 1st and 4th, on neither of which dates did they respond to my calls nor to my walking away from them. eat, but with small success. It followed me with the Gadwalls early in the afternoon. By 4:30 it was so determined to jump out to me that I took all the birds on a longer walk. The next day it followed me up the hill and back trailing after the Shovellers, but in the hatchery its one aim was to get to me, so I put it ln the brooder in the brooder room with B and other new ducklings. It would not eat, however, and did not survive.
DISCUSSION
The experiences with the 12 recently-hatched ducklings are summarized in table 1. Seven of them were watched as they hatched, while the others were first seen when dry, perhaps five to ten hours old. Thus, they all fell within the most favorable period for imprinting-the first 12 hours (Fabricius, 19.51~: 65). All were exposed to acoustic signals and nine were deliberately stimulated by the moving of my hand. Shovellers A and B came toward me seven minutes after the experiment started. The seven that hatched under my eyes came to me as soon as they could crawl-from the age of 1% to 3 hours. Fabricius ( 195 la: 163) found a combination of visual and acoustics signals the most effective means of imprinting the ducklings; "the releasing effect was enhanced when they interacted by tteterogeneous summation (Tinbergen, op. cit.)." He experimented with visual signals alone, sitting in silence before his subjects, moving his hand away from them, then walking away; three Tufted Ducks aged 4 to 6 hours, two eiders of 6 to 12 hours and five Shovellers of like age all followed him. He also imprinted three Tufted Ducks 24 to 48 hours old by saying kom kom kom while invisible to them (1951a:36). (In his later paper he speaks of these as "new-born" (19513:377) but he writes me that he used this word in the sense of "inexperienced.") He concludes that "At least in the tufted duck, the shoveller, and the mallard, the acoustic stimuli seemed to have a stronger re2easing effect than the optical ones" (19.51~: 163).
In 1951 several Pintails and one Mallard studied by me seem to have been imprinted with visual stimuli only. In 1952 nine of the ducklings were deliberately imprinted with acoustic and visual signals, the other three incidentally with acoustic signals. None of the three came to me until 5 to 14 hours after first exposure to a human being, but F and the Redhead followed me on their first test with no example from companions.
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Why did the six-day-old Shoveller T follow us? When first seen by me it was long past the age for imprinting, yet it followed after the other ducklings, always at the end of the procession. It must have been "tame" to begin with and the bond to the other birds was strong enough to carry it along with them, a matter of social contagion.
Social contagion had no influence in one of Fabricius' experiments ( 195 la: 72) with five Tufted Ducks a few hours after their imprinting, and in two that had accepted no parent-companion. Of these, four were imprinted on an eider, and one ("43") on him- self. He put the ducklings together in a cage and all swam close together until the eider was introduced into the neighboring cage, whereupon its four "children" swam to it. It was removed and Fabricius showed himself; "43" at once swam to him, while all the others tried to escape. With Fabricius' birds there was no personal recognition of the care-taker so far as optical stimuli were concerned, but no one could successfully imitate his kom kom kom. Our birds followed any man or woman-our costumes were much alike-who moved away from them. As to kom kom kom, they responded to NIrs. Hickey' s version as well as to mine, but not to that of any man. . The Shovellers followed us until 12 days of age, the Gadwalls until 7 days. At this time five days elapsed without observation, and when I later tried to induce the birds to follow me by calling or by moving away from them, they failed to respond. The fact that they saw people all day long who did nothing to release following-reactions might well have nullified the early conditioning to regard human being as parent-companions.
Fabricius spent far more time with his ducklings that did I with mine; he cared for them entirely himself and conducted them every day on land and in water. Also, many of his birds were lost through a storm and it is natural that the few survivors would be more attached to their parent than were my ducklings that were surrounded with avian companions. He first noticed a decrease in the following reaction "in the eiders at 26, in the tufted ducks at 20, and in the shovellers at 23 days of age" (19.51~: 165). Tufted Duck "43" and an eider were given to a zoo at the ages of 4 and 7% weeks, respectively. When Fabricius visited them 2% weeks later and again 5 weeks after this, and called kom kom kom, both birds greeted him emphatically and tried to follow him ( 195 la: 82). In 1952 the conditions of his experiments in imprinting to models were somewhat similar to mine. He writes me: "if our ducklings were not allowed to follow the model for at least about 15 minutes every day, they very soon ' forgot' the following."
When I wrote to Dr. Fabricius about imprinting ducklings I said I doubted whether I should attempt it since I would not be able to care for them myself as he had done. The Mallard was left in the hatching tray longer than usual-some 30 hours-before it was transfered to a brooder with other small ducklings. It probably would have adjusted here successfully if I had not happened by early the next morning with kom kom kom; it might well have done so if left alone after that. At any rate, the experience at 11: 00 with the Shovellers and Redhead was sufficient to form a bond with these ducklings so there was no more crying after the parent-companion.
My attempts at imprinting were incidental to my general study of behavior of newly hatched precocial birds and are in no sense an investigation of the underlying factors, as are Fabricius' intensive studies. The aim of this paper has been to show the ease with which imprinting can be achieved in ducklings with Fabricius' simple technique and also to point out some of its dangers. In most behavior studies it is an advantage to have one' s subjects tame rather than wild. Yet imprinting involves a serious responsibility, if there is not a group of young birds to offer companionship to one another. Also, if ducks are being raised for later release, they should not become attached to people.
SUMMARY
In studies of newly-hatched ducklings in 1951 almost no imprinting occurred. In 1952, by using Fabricius' simple technique, 12 ducklings of five species were imprinted on human beings as their parent-companions at hatching or shortly after hatching through acoustic signals (the call of kom kom kom) and through visual signals (movement of the hand or of the whole person away from the subject).
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